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NOTICE

This report was prepared as an account of Government-sponsored work. Neither the Unites States,

nor the National Aeronautics and Space Administration (NASA), nor any person acting on behalf
of NASA:

A.) Makes any warranty or representation, expressed or implied, with respect to the accuracy,
completeness, or usefulness of the information contained in this report, or that the use of

any information, apparatus, method, or process disclosed in this report may not infringe
privately-owned rights; or

B.) Assumes any liabilities with respect to the use of, or for damages resulting from the use
of, any information, apparatus, method or process disclosed in this report.

As used above, “person acting on behalf of NASA™ includes any employee or contractor of NASA,
or employee of such contractor, to the extent that such employee or contractor of NASA or em-
ployee of such contractor prepares, disseminates, or provides access to any information pursuant to
his employment or contract with NASA ot his employment with such contractor.
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Figure = Test Panel No.
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37
36
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43
39*
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CONTENTS

Planned Bond Type

Electroformed Full With Defect
Electroformed Full With Defect
Electroformed Full Without Defect
Electroformed Full Without Defect
Electroformed Full Without Defect
Electroformed Weak Pattern 1
Electroformed Weak Pattern 1
Electroformed Weak Pattern 2
Electroformed Weak Pattern 2
Electroformed Weak Pattern 3
Electroformed Nonbond Pattern 1
Electroformed Nonbond Pattern 1
Electroformed Nonbond Pattern 2
Electroformed Nonbond Pattern 2
Electroformed Nonbond Pattern 3
Brazed Full With Defect

Brazed Full Without Defect
Brazed Full Without Defect
Brazed Full Without Defect
Brazed Full Without Defect
Brazed Weak Pattern 1

Brazed Weak Pattern 1

Brazed Weak Pattern 2

Brazed Weak Pattern 2

Brazed Weak Pattern 3

Brazed Nonbond

Brazed Nonbond

Brazed Nonbond

Brazed Nonbond

Brazed Nonbond

Diffusion Full With Defect
Diffusion Full Without Defect
Diffusion Full Without Defect
Diffusion Full Without Defect
Diffusion Full Without Defect
Diffusion Weak Pattern 1
Diffusion Weak Pattern 1
Diffusion Weak Pattern 2
Diffusion Weak Pattern 3
Diffusion Weak Pattern 3
Diffusion Nonbond

Diffusion Nonbond

Diffusion Nonbond

Diffusion Nonbond

Diffusion Nonbond

* Reference Panels not Destructively Evaluated
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ELECTROFORMED NICKEL
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NICKEL 200
FULL BOND CR[]SS-SE[;TIUN
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100 X, REDUCED)
S
\
b Y
A Y
\
ELECTROFORMED FULL BONDS WITH DEFECTS “
+
SAMPLE CODE NO. 3 (REFERENCE) SAMPLE CODE NO. 3 ELECTROFORMED
-
‘
\
‘\
LAND NO. LAND NO. %
I 2 3 4 5 6 7 8 |2\‘3456?8
O“""“ 5 '_] — n - - — OII = — "‘4. e |_' —
fi \{ = ]
lu = !.. _
2"____ 2"__
3" 3“__
4" L |_. L.. R — 4" L1 U L_. 0 I W R . L L

BLACK AREAS ARE DISBONDS
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TEST RESULTS ON ELECTROFORMED FULL BOND PANEL NO. 3

FIGURE A-1
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SECTION SHOWING FAILED FULL
BOND WITH COLD WORK AT
EDGE OF LAND 2. (MAGNIFI-

NICKEL 200 ||

|| FAILURE OF LAND3 AT A
PLANNED DEFECT OF NON-
BOND. NO COLD WORK OF
NICKEL 200 NOTED
(MAGNIFICATION 100 X,

NICKEL 200
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TEST RESULTS FOR ELECTROFORMED FULL BOND PANEL NO. 6

FIGURE A-2
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ELECTROFORMED NICKEL

NICKEL 200

FULL BOND ON LAND 2
SHOWING NO FAILURE.
(MAGNIFICATION 100 X,

BULGE

FULL BOND ON LAND 5
SHOWING START OF
FAILURE AT EXTREME
EDGE OF LAND. NO

ELECTROFORMED NICKEL

OCCURRED AT

10,000 PSI PRESSURE.
(MAGNIFICATION 100 X,

NICKEL 200
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1
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b 11—
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FAILURE PRESSURE ESTIMATED TO BE
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6 AND LI

TEST RESULTS ON ELECTROFORMED FULL BOND PANEL NO. 1

FIGURE A-3
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ELECTROFORMED NICKEL

NICKEL 200

= L]
SECTION OF FULL BOND ON
LAND 7 SHOWING NO SIGNS
OF STRAIN OR FAILURE
INITIATION. (MAGNIFICATION
100X, REDUCED.)

SAMPLE CODE NO. 10 ELECTROFORMED

0" =

2ll.___

L__I.JI_JJ.JJ.J

NO FAILURE AT 9,500 PSI
FAILURE PRESSURE ESTIMATED TO BE
IN EXCESS OF 14,000 PSI BASED ON

DATA FOR FULL BOND PANEL NOS.
6 AND 1.

TEST RESULTS ON ELECTROFORMED FULL BOND PANEL NO. 10

FIGURE A-4
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ELECTADFORMED NICKEL

SECTION OF FULL BOND FROM LAND 2,
THE INITIATION OF FAILURE [$ EVI-

LAND WHERE THE INITIAL ELECTRQ-
DEPOSIT HAS STARTED SEPARATING,
{MAGNIFICATION $D0X, REDUCED}

DENT AT THE EXTREME EDGE OF THE .

-

. NIEKEL 200
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ELECTROFORMED FULL BONDS WITHOUT DEFECTS Y
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PRESSURE.

TEST RESULTS ON ELECTROFORMED FULL BOND PANEL NO. 11

FIGURE A.5.
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I ELECTROFORMED NICKEL

ELECTROFORMED NICKEL
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_ AREA ON LAND 7 OF
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TEST RESULTS ON ELECTROFORMED WEAK BOND PANEL NO. 2
FIGURE A-6
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ELECTROFORMED NICKEL ELECTROFORMED NICKEL
\
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FAILURE BULGE OVER LAND 5 WEAK BOND REGION ON LAND ’
; WHERE A FULL BOND EXISTED. 7WHICH FAILED. NOTE THE
SECTION OF AREA ON LAND 2 FAILURE WAS IN INTERFACE NICKEL 200 COLD WORK AND
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TEST RESULTS ON ELECTROFORMED YWEAK BOND PANEL NO. 13
FIGURE A-7
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ELECTROFORMED NICKEL

NICKEL 200

PLANNED WEAK BOND WHICH
DID NOT FAIL DURING DE-
STRUCTIVE TESTING.
(MAGNIFICATION 100 X,
REDUCED)

|| FAILURE OCCURRED THROUGH
FIRST ELECTROFORMED
LAYERS ON FULL BOND SIDE
OF LAND 7 AND ALONG THE
INTERFACE OF THE ELECTRO-
DEPOSIT LAYERS. (MAGNI-
FICATION 100 X, REDUCED)

T
ELECTROFORMED NICKEL

! A I.uﬂﬂ""—(w

NICKEL 200

‘ CONTINUATION OF THE ELEC-

TROFORMED LAYER FAILURE
| FROM LAND 7. (MAGNIFICA-
\ TION 100 X, REDUCED)

e e \
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TEST RESULTS ON ELECTROFORMED WEAK BOND PANEL NO. 5

FIGURE A-8
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NICKEL 200

WEAK BOND ON LAND 1 RUP- =
TURED WITH SOME DISTUR-

| BANCE OF NICKEL 200.
(MAGNIFICATION 100 X,

FULL BOND AREA ON LAND 2
SHOWS SEVERE NICKEL 200
DISTURBANCE. (MAGNIFI-

NICKEL 200

|| WEAK BOND ON LAND 5 WHICH -
| DIDNOT FAIL IN DESTRUCTIVE
TEST. (MAGNIFICATION 100 X,

NICKEL 200

CATION 100 X, REDUCED) REDUCED) REDUCED)
|
% L )
S \ H
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~ A ]
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TEST RESULTS ON ELECTROFORMED WEAK BOND PANEL NO. 8

FIGURE A-9
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NICKEL 200

LAND 1 FULL BOND AREA
SHOWING FAILURE IN

INTERFACE OF ELECTRO-
FORMED LAYERS. (MAGNI
ICATION 100 X, REDUCED)

F-

ELECTROFORMED NICKEL

WEAK BOND FAILURE ON
LAND 3 WITH SHEAR OF
ELECTROFORM LAYER NEXT
TO FULL BOND. (MAGNIF-
ICATION 100 X, REDUCED)

ELECTROFORMED NICKEL

NICKEL 200

SECTION OF LAND 4 SHOWS
WEAK BOND FAILING ALONG
EDGE OF LAND AND FULL
BOND IN CENTER STARTING
TO FAIL. (MAGNIFICATION
100 X, REDUCED)
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TEST RESULTS ON ELECTROFORMED WEAK BOND PANEL NO. 9

FIGURE A-10
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ELECTROFORMED NICKEL

NICKEL 2

SECTION

ED NON-BOND ON LAND 5.
(MAGNIFICATION 100X,

0o

SHOWING PLANMN-

NICKEL 200

NON-BOND FLAW LOCATED ON
LAND 6. (MAGNIFICATION

ELECTROFORMED NICKEL

ELECTROFORMED NICKEL

NICKEL 200

FULL BOND RUNNING PARALLEL
TO ANON-BOND FLAW ON LAND 7.
(MAGNIFICATION 100 X,

REDUCED) 100 X, REDUCED) REDUCED)
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ELECTROFORMED NON-BOND PATTERN 1 \ i
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TEST RESULTS ON ELECTROFORMED NON-BOND PANEL NO. 7

FIGURE A-11
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ELECTROFORMED NICKEL ‘ ELECTROFORMED NICKEL

NICKEL 200 5
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